Abstract: Inquiry-discovery learning plays an important role in improving high-order thinking skills (HOTS) and scientific literacy (SL
INTRODUCTION
One component that must be developed in learning today is high-order thinking skills (Madhuri, Kantamreddi, & Prakash Goteti, 2012; Polly, Ausband, Polly, & Ausband, 2014) . The HOTS concept originated from Bloom's taxonomy of cognitive domains introduced in 1956 (Forehand, 2011) . The cognitive domain involves knowledge and development of intellectual skills (Bloom, 1956 ). This includes withdrawal or recognition of specific facts, procedural patterns, and concepts that function to develop intellectual abilities and skills. There are six main categories of cognitive processes, starting from the simplest to the most complex. Bloom categorizes intellectual behavior into six levels of thought:
knowledge, understanding, application, analysis, synthesis, and evaluation (Clark, 2010; Yahya, Toukal, & Osman, 2012) .
HOTS is a thought process that involves mental activities in an effort to explore complex, reflective and creative experiences that are carried out consciously to achieve learning goals, namely gaining knowledge that includes the level of analytical thinking, synthesis, evaluative and producing many productive solutions (Miri, David, & Uri, 2007) . HOTS consists of analysis, evaluation, synthesis, developing skills in problem solving, concluding, estimating, predicting, generalizing and creative thinking (Wilks, 1995) , while other aspects are asking questions, decision making, critical and systematic thinking (Dillon & Scott, 2002; Zohar, 2004; Zoller, Dori, & Lubezky, 2002) . HOTS can be seen from the achievements reached by each student, including the results of the state and private junior high school national exams in Indonesia. In 2016, the average scores of 890 schools were 65.05. In 2017, the average scores of 8,882 schools that used Computer-Based National Examination were 55.51 while the average scores of 17,760 schools are 52,96 in 2018 (Putri, 2018) . This fact proves that Indonesian student achievement has declined. Thus, the teacher as the main trainer of learning is required to be able to facilitate students in thinking in each learning process (W. Wartono, Diantoro, & Bartlolona, 2018; Wartono Wartono, Hudha, & Batlolona, 2018) . One aspect that facilitates students to think high is experiment-based learning that is shown in Figure 1 . (Madhuri et al., 2012) In addition to the abilities that must be possessed by each student, another aspect that can be empowered is scientific literacy. SL is defined as the ability to use scientific knowledge, identify questions, draw conclusions based on available evidence, and understand and make decisions regarding nature and changes made to nature through human activities (Firman, 2007; PISA 2006 Programme for International Student Assessment, 2006 (Gormally, Brickman, & Lut, 2012) . SL can also be defined as the basic knowledge and skills needed by an individual to participate in the scientific process (Turgut, 2007) . (OECD, 2014) .
SL is important to be mastered by students in relation to the way students can understand the environment, health, economy, politics and other problems faced by a modern society that is highly dependent on ICT, as well as the development of science (Yuenyong, 2013) . One of the efforts to increase SL in physics learning is by fostering understanding of concepts. Increasing HOTS and SL in each student depends on their initial abilities (Fives, Huebner, Birnbaum, & Nicolich, 2014; .
Initial ability is a prerequisite that students must have before entering the next higher learning. A student who has the good initial ability will more quickly understand the learning material so that it has an effect on learning outcomes. In contrast to students who have initially weak knowledge will adversely affect their learning outcomes (Piten, Rakkapao, & Prasitpong, 2017) . Therefore, students must have the initial ability before starting learning so that they can participate in learning activities well.
It must be noted that the initial ability will affect a student in receiving new knowledge. Therefore, if the initial knowledge of students is low it will affect the next learning (Jonassen, 1991) so that it will affect their ability to think highlevel and scientific literacy. Therefore, in the learning process, teachers should choose models that can grow HOTS and SL students and in accordance with the objectives to be achieved in learning activities. The learning model that is used must be able to involve students and find their own constructive new concepts. One learning model that involves and trains students to learn to find is inquirydiscovery learning.
Inquiry-discovery learning is a combination of two learning models namely the inquiry model and discovery model. An inquiry is an extension of the discovery process that is used more deeper meaning that the inquiry process contains higher-level mental processes to obtain and obtain information by conducting observations or experiments (Sund, R. B., & Trowbridge, 1973 ). An inquiry is more directed to the process of investigation, excavation, finding the latest things, and reviewing objects that must be studied (Meijerman, Storm, Moret, & Koster, 2013) , while discovery prioritizes reflection, thinking, experimenting, and exploring (Bruner, 1961) . Discovery is a learning model that finds concepts through a series of data or information obtained through observation or experiment and provides opportunities for students to find themselves without the help of teachers (Saab, Van Joolingen, & Van Hout-Wolters, 2005) . Learning with discovery can encourage students to learn through active involvement or experience by experimenting to discover their own concepts and principles (In'am, Akhsanul; Hajar, 2017) .
Inquiry-discovery learning is learning that allows students to use all their potentials both cognitive, effective, and psychomotor, especially mental processes to discover their own concepts or principles of physics and can train other mental processes that characterize a scientist (Klahr & Nigam, 2004) . By inquiry-discovery learning, the discovery of knowledge by means of observation, experimentation, and problem-solving can be achieved, the knowledge gained by students will be more meaningful because, in this learning, students themselves are looking for and discovering their knowledge (Tompo, Ahmad, & Muris, 2016) .
The use of inquiry-discovery learning is very relevant to the steps of the scientific method, and learning theories such as Piaget's cognitive theory, conditioning and constructive (Richardson & Renner, 1970) .
Investigation and discovery of concepts need to be trained in students in learning activities so that students are accustomed to independent learning and able to understand the material being studied. Physics material at junior high and high school level is still considered difficult by students (Batlolona, J. R. & Haumahu., 2016) . One of the physics materials at junior high school is the pressure and its application in everyday life. The pressure material on liquid and its application in daily life is abstract material, so students find it difficult to understand the concepts being taught (Loverude, Kautz, & Heron, 2003; Susman & Pavlin, n.d.) . Learning in this material is very necessary to be visualized so that students can see clearly about the phenomenon that exists. Visualization of the phenomenon can make students really understand the concept as a whole (Taale, 2011) . Based on the problems described above, the aim of this research is to promote Inquiry-discovery learning models in empowering higher-order thinking skills and scientific literacy in physics with different classes.
METHOD Research Background
This study used a type of QuasiExperimental Design research and Pretest-Posttest Control Group Design. The research analysis design matrix used two-way ANOVA.
Population and Research Sample
The population in this study were all eighth-grade students of public junior high school 10 in Malang city. This study used two classes as samples, namely VIII C class as the experimental class and VIII B as the control class, where the sampling technique used is cluster random sampling. The sample selection was determined by looking at the students' initial abilities as seen from the results of the formative tests.
The measurement instrument to measure HOTS and SL in this study used a description test form, which was arranged based on indicators in these variables, while the initial ability was taken from the previous formative test scores. Before the instrument was used, it was tested to meet the requirements of validity and reliability with a value of 0.7 and 0.8.
The data in this study were collected through the test and non-test instruments, which means both quantitative and qualitative. Quantitative data were collected through written tests namely pretest and posttest. Qualitative data were collected through interviews of the initial and final test results. The learning process uses inquiry-discovery learning developed.
The results of HOTS and SL were then tested to find out the improvement achieved by students in that ability. The Improvement of high-order thinking skills and scientific literacy can be known by performing the N-Gain test.
Data analysis
The 
RESULTS AND DISCUSSION Student Initial Capacity Value Data
Description of students' initial ability data for the experimental class and control class is presented in Table 1 . Based on Table 1 , it can be seen, that the average value of the initial ability of the experimental class students is 67.40, while the control class has an average value of 67.43. Based on these results, the difference in the average value of the initial ability of students between the experimental class and the control class is 0.03. Table 1 shows the data of students' initial ability scores between the experimental class and the control class is evenly distributed. Furthermore, the description of HOTS data and student SL is shown in Tables 2 and 3 . Test for N-Gain HOTS and SL Based on the results of the HOTS NGain test, it shows an increase in both students who learn with inquiry-discovery and conventional learning. Firstly, the results of the HOTS N-Gain average test in the experimental class were 30, the standard deviation was 2.63, while in the control class the N-Gain mean test results were 27, and the standard deviation was 2.50. These results indicate students who learn with inquiry-discovery learning are higher than students who learn with conventional learning from both the mean and standard deviation. Secondly, the result of the N-Gain SL test in the experimental class is 27, the standard deviation is 2.62, while in the control class the N-Gain average test results are 21, and the standard deviation is 2.28. These results indicate students who learn with inquiry-discovery learning are higher than students who learn with conventional learning both viewed from the average and standard deviation.
Normality Test Results for HOTS and SL
The results of the normality test based on the One-Sample Kolmogorov-Smirnov Test statistic showed that the results of pretest SL students in the experimental class using inquiry-discovery learning had Sig> α (0.574> 0.05), and the posttest had Sig> α (0.454> 0.05). In the same way, the results of the pretest of high-order thinking skills of students in the control class using conventional learning have Sig> α (0.726> 0.05) and the posttest has Sig> α (0.318> 0.05). Therefore, it can be concluded that the value of students' high-order thinking skills is normally distributed. The results of the normality test of scientific literacy values based on the One-Sample Kolmogorov-Smirnov Test statistic showed that the results of pretest scientific literacy using inquirydiscovery learning had Sig> α (0.653> 0.05), and the posttest had Sig> α (0.827> 0.05). Similarly, the results of the pretest of scientific literacy using conventional learning have Sig> α (0.496> 0.05) and posttest has Sig> α (0.536> 0.05). Therefore, it can be concluded that the value of scientific literacy based on learning that is used is normally distributed.
Homogeneity Test Results for HOTS and SL values
The result of homogeneity test using the Test of Homogeneity of Variances shows that the results of the homogeneity test of high-order thinking skills using inquiry-discovery learning have Sig> α (0.525> 0.05) and the results of the homogeneity test of high-order thinking skills using conventional learning have Sig> α (0.739> 0.05). Therefore, it can be concluded that the value of high-order thinking skills comes from a homogeneous group. Similarly, the results of the homogeneity test using the Test of Homogeneity of Variances showed that the results of the scientific literacy homogeneity test using inquiry-discovery learning had Sig> α (0.387> 0.05) and the results of the test of scientific literacy homogeneity using conventional learning had Sig> α (0.723> 0, 05). Therefore, it can be concluded that the value of scientific literacy comes from a homogeneous group.
HYPOTHESIS TESTING Hypothesis 1 Test Results
Based on the results of ANOVA analysis of two lanes of high-order thinking skills shows that Sig> α (0,000 <0,05), then H0 is rejected and H1 is accepted so that it can be concluded that students' high-order thinking skills taught with inquiry-discovery learning are higher than students who taught with conventional learning.
Hypothesis 2 Test Results
Based on the results of the two-way ANOVA analysis of the interaction between inquiry-discovery learning towards high-order thinking skills in terms of the students' initial ability shows that Sig> α (0.737 <0.05). Therefore, it can be concluded that H0 is accepted and H1 is rejected, this indicates that it is not there is an interaction between inquirydiscovery learning and higher-order thinking skills in terms of initial abilities.
Hypothesis 3 Test Results
Based on the results of two-way ANOVA analysis with Tukey's further test, high-order thinking skills of students with inquiry-discovery learning and conventional based on high initial ability shows that Sig <α (0.012 <0.05). Therefore, it can be concluded that the students' higher order thinking skills with initial abilities height taught by inquirydiscovery learning is higher than students taught with conventional learning.
Hypothesis 4 Test Results
Based on the results of one-way ANOVA analysis with Tukey's advanced test students' high-order thinking skills with inquiry-discovery learning and conventional based on low initial ability shows that Sig <α (0.003 <0.05). H 0 is rejected, and H1 is accepted so that it can be concluded that the students' high-order thinking skills with low initial abilities who are taught with inquiry-discovery learning are higher than students taught with conventional learning.
Hypothesis 5 Test Results
Based on the results of ANOVA analysis of two scientific literacy pathways shows that Sig> α (0,000 <0,05), then H0 is rejected and H1 is accepted so it can be concluded that students' scientific literacy taught by inquiry discovery is higher than students taught with conventional learning.
Hypothesis 6 Test Results
Based on the results of the Two-Way ANOVA analysis, interaction between inquiry-discovery learning to scientific literacy in terms of the students' initial abilities showed that Sig <α (0.002 <0.05). Therefore, it can be concluded that H0 is rejected and H1 is accepted, this indicates that there is an interaction between inquiry-discovery learning of scientific literacy in terms of initial abilities.
Hypothesis 7 Test Results
Based on the results of one-way ANOVA analysis with Tukey's posthoc test, students' 'scientific literacy with inquiry-discovery learning and conventional based on high initial ability shows that Sig <α (0,000 <0,05), H0 is rejected and H1 is accepted. Therefore, it can be concluded that students' scientific literacy with high initial abilities taught with inquiry-discovery learning is higher than students taught with conventional learning.
Hypothesis 8 Test Results
Based on the results of one-way ANOVA analysis with Tukey's posthoc test, students' 'scientific literacy with inquiry-discovery learning and conventional based on low initial ability shows that Sig <α (0,000 <0,05), H0 is rejected and H1 is accepted. Therefore, it can be concluded that students' scientific literacy with low initial ability taught by inquiry discovery is higher than students taught with conventional learning.
Based on the results of statistical test data analysis, it shows that students who are taught with inquiry-discovery learning reached higher achievement than students taught with conventional learning do. This is evidenced by the results of the analysis that is Sig <α and is supported by mean values and N-Gain higher-order thinking skills taught using inquiry-discovery learning is higher than the value of higher-order thinking skills taught using conventional learning. This is because inquiry-discovery learning models are more likely to facilitate students in highorder thinking. This can be seen clearly in the 6 stages of inquiry-discovery shown in Table 4 when compared to conventional learning which relies more on teachers as a source of knowledge information.
Inquiry-discovery learning gives students' direct experience, strengthens memory, and adds confidence in a concept with the process of finding itself. This is based on the results of interviews with some students who use inquirydiscovery learning. They stated that they experience an increase in the value of higher-order thinking because they do the practicum in the learning process and the learning video that enhances their memory of application of material or concept that the teacher who only told the application of the material. In addition, the practicum encouraged the development of student HOTS (Costa, 1985) . The results of other studies stated that students who were taught with inquiry-discovery learning reached higher achievement than students taught with conventional learning .
The results of the study also prove that there is no interaction between learning used and the students' initial ability to HOTS. Inquiry-discovery learning with initial abilities and conventional learning with initial ability does not influence each other on HOTS in matter pressure. This is in accordance with the reality on the ground when conducting research, in which students who have a high initial ability are very enthusiastic during the learning process. Students with high initial ability have more curiosity compared to other students. Furthermore, some students with low initial ability state that they do not like science lessons and some say they do not like science lessons, especially physics.
The results of the statistical test data analysis show that HOTS students with high initial ability who are taught with inquiry-discovery learning are higher than students taught with conventional learning. Based on the results of interviews with several students with high initial abilities who used inquirydiscovery learning, they got good grades because they had carried out the practicum on the material being tested and watched the video of material application and had done a lot of exercises during the learning process.
The results of statistical test data analysis also showed that HOTS students with low initial ability who were taught with inquiry discovery were higher than students taught with conventional learning. Based on the results of interviews with some students with low initial abilities who used inquirydiscovery learning, they got better grades from the pre-test because they had carried out the practicum and watched the video of material application and the exercises were sufficient, even though they still have not achieved minimal mastery in the posttest scores. The results of interviews with low initial ability students also said that they did not like science lessons.
Thus, HOTS with high discoveryinquiry learning groups will achieve the highest achievement and low groups will achieve lower achievement than high initial ability students will. Based on the results of his research also shows that students with high and low initial abilities have an increase (Madhuri et al., 2012) .
The results of the study prove that inquiry-discovery learning and conventional learning affect scientific literacy. This is supported by the results of research showing that SL students who are taught with inquiry discovery are higher than students taught with conventional learning. The results of this study in accordance with the research (Fatmawati, I.N & Utari, 2015) show that the application of levels of inquiry can improve the scientific literacy of junior high school students.
The success of inquiry-discovery learning is due to being able to train students to find concepts and facts about scientific phenomena with the potential of students so that they are able to understand the concepts learned through direct experience (Belton, 2016) and can improve students' learning outcomes. Table 4 . Inquiry-discovery learning stages Eggen & Kauchak (1996) 
Phase
Teacher Activities Students Activities Presenting questions or problems
• Provide a stimulus in the form of a problem in students • Guiding students to identify problems • Divide students into groups
• Read or listen to descriptions that contain problems • Identify problems • Sit with members of the group Make a hypothesis
• Provide opportunities for students to brainstorm in making hypotheses • Guiding students in determining hypotheses that are relevant to the problem and prioritizing which hypotheses are the priority of the investigation.
• Make hypotheses as temporary answers to problems that have been formulated by themselves
Design an experiment • Provide opportunities for students to determine the steps that are in accordance with the hypothesis that will be done.
• Guiding students to sort out problem-solving steps.
• Discuss in determining and sorting the steps in the experiment
Conduct an experiment to obtain information
• Guiding students to get other information through experiments • Guiding students in carrying out experiments The results of the study also prove that there is an interaction between learning used and the students' initial ability to scientific literacy. Inquirydiscovery learning with initial abilities and conventional learning with initial abilities will interact with scientific literacy in substance pressure material.
Learning is an external thing that can affect the ability of students SL. In addition to external factors, the internal is also very influential with everything that is in the students that support learning such as intelligence, talent, five sensory motor skills, and thinking schemes. Students' intelligence such as students' initial ability to physics is certainly influential because there has been a study before the experiment was conducted (Risqiana, N., Hidayat, A., Soepriyono, 2015) . Table 5 . Students' Answers to HOTS and SL Aspects
Questions
Student's Answer Aspect When you want to do a practicum to prove the sinking, floating and partially immersing events, you will definitely choose simple tools and materials by inserting eggs into a glass of water. When you put an egg into a glass of water, the glass will sink (like in the picture) because the density of water is smaller than the density of the egg. If you put an egg into a glass containing a salt solution, how is the egg's position/presence in the glass? Explain?
HOTS
Aldo is doing a practicum about Archimedes' law. The practicum was carried out to prove the sinking, floating and partially immersing event. He observed this by inserting eggs into water containing a salt solution. Tools and ingredients that must be prepared are glass (3 pieces), eggs (3 grains), spoons, and salt. The steps he did were the three glasses filled with a little water. Glass 1 contains water without a mixture of salt, glass 2 contains water and salt as much as one spoon then stir until evenly distributed, while glass 3 contains water and salt as much as three spoons then stirred until evenly distributed. The final step he did was to insert the egg into three glasses, and then he observed the existence of the egg. The presence of eggs in glass 1 sinks, glass 2 floats, and glass 3 floats.
SL
The results of the statistical test data analysis show that SL students with high initial ability who are taught with inquirydiscovery learning are higher than students taught with conventional learning. Based on the results of interviews with several students with high initial abilities who learned to use inquirydiscovery learning, they got good grades because they had carried out the practicum on the material being tested and watched the video of material application and did a lot of exercises during the learning process, which is in the form of literacy. Therefore, it helps them to get used to working on literacy questions. The results of interviews with students with high initial abilities also said that they had the intention to learn on their own and had more curiosity; this was seen during the learning process.
The results of statistical test data analysis also showed that the scientific literacy of students with low initial ability who were taught with inquiry-discovery learning was higher than students taught with conventional learning. Based on the results of interviews with some students with low initial abilities who learned to use inquiry-discovery learning said that they got better grades from the pre-test because they had carried out the practicum and watched the video of material application learned and enough exercises, even though they still have not achieved minimal mastery in the posttest scores. The results of interviews with students with low initial abilities also said that they did not like science lessons, especially physics.
The results of this study are similar to research (Mawardini, Permanasari, & Sanjaya, 2015) , which shows that the achievement of the average scientific literacy of high group students is better than the students in the medium and low groups, and the students in the medium group are better than the low group students.
Inquiry-discovery learning invites students to search for concepts by practicing and emphasizes learning through experience (Tompo et al., 2016) .
The success of inquiry-discovery learning occurs because the direct role of students in exploring the material through the practicum with directed steps in this learning and can make students more independent and responsible. This is consistent with the advantages of inquirydiscovery learning that is studentcentered, and knowledge will last longer or be easier to remember (Vlassi & Karaliota, 2013) . Based on this, this learning can help students obtain good learning outcomes because the knowledge or knowledge they gain can last a long time and is easy to remember.
CONCLUSIONS AND SUGGESTIONS
Based on the results of data analysis and discussion, it can be concluded that the high-order thinking skills of students taught with inquiry-discovery learning are higher than students taught with conventional learning. There is no interaction between inquiry-discovery learning and higher-order thinking skills in terms of initial abilities. Higher-order thinking skills of high initial abilities students who were taught by inquirydiscovery learning are higher than students taught with conventional learning. Higher-order thinking skills of low initial abilities students taught by inquiry-discovery learning are higher than students taught by conventional learning. Scientific literacy of students who were taught with inquiry-discovery learning is higher than students taught with conventional learning.
There is an interaction between inquiry-discovery learning to scientific literacy in terms of initial abilities of students' scientific literacy with high initial abilities that were taught with inquiry-discovery learning. They achieved higher than students taught with conventional learning. Furthermore, scientific literacy students with low initial abilities who are taught with inquirydiscovery learning are higher than students taught with conventional learning.
Thus, inquiry-discovery learning models can be recommended in increasing HOTS and SL students. Teachers are expected to measure other activities of students in improving learning and learning outcomes of students' physics. 
